# 



BY EXPRESS M^L NO. EL254064543US 
Attorney Dcj^R: No. SONY-P9817 



TITLE OF THE INVENTION 

O ptical Disc, Method of Write to Same and Metho d of Read from Same- 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to all OpUCal disc impiovcd in data format- 

mcludinga-tfser data, ID information and control information, a method of write to 
tfa^p tical disc and a method of i cad fi ui n tho optical di oer 

2. Description of Related Art 

FIG. 1 schematically shows the data format on a conventional optical disc. 



fit"*" '■>» In th e con vr n tinnnl opt i V i nf^ rtir". •» ^tn Tr> infnrmntinn and control 
information are coded as^ne block for error correction, and the coded data are 
modulated, and a syrtc signal added to the modulated data for write to the optical 
disc. Generally/ the user data has been pre-coded for an error correction (EDC is 
added^lhe user data) separately from the above-mentioned error-correcting 
«h»g— 

In FIG. 1, the hatched portion of the ECC structure indicates a parity, and 
the hatched portion of the physical structure indicates an FS (frame sync signal). 

-FKj. 2 shows a data format for a DVD, as aft^xampl &r- ju-tlii& tja^fofffiafr 
one sector contains a 2-kB user data, control and ID information, and EDC. One 
block consists of 16 sectors, and ah information word containing 16 sectors of user 
data, control and ID information and EDC is coded for error correction (parity is 
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added). In the DVD, RSPC (Reejl^olomon product code) is used as correcting 
code (in this respe^hisdata format for the DVD is difference from that shown in 
FIG. ly^Assume here that the line direction is CI and row direction is C2. CI is 
ttS- 2, 172, 11) while C2 is RS (208, 192, 17). 
The ECC block is configured as follows: 



User data 
EDC 

Control information 
ID information 
Total 
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2048 
4 
6 
6 

2064 x 16 

One block of data corresponds to 16 sectors. One sector on the optical disc 
is composed of 26 frames each consisting of a 91 -byte data. Two frames 
correspond to a CI correcting code. Twenty six frames forming one sector on the 
optical disc correspond to thirteen CI correcting codes, and contain 12 lines for an 
information word in the C2 correcting code direction and one line for the parity 
word. 

Q^y^ -For-r edd Hum t he u pliial disc, an FS signal is used for frame — 

synchronization, then ID information is used for Rector synchronization. Thus, data 
position in one block is known. So, the ID information has to be disposed in a 
direction of data on the optical disc. Ms6, it has to be disposed in the same 
position in each physical sector. FICK S shows the ID information positioned at the 




head of each physic^Sector, for example. On the DVD, the direction of user data 
is the sarpe^son the optical disc. It should be noted that the operations such as 
sgrumblo will not be described hf-Trim 

^eeeady^-aa- optical disc having a lager capacity and higher transfer rate twd - 
a disc drive for such an optical disc are demanded for use to store4ynarnic images, 
etc. In particular, recordable type and rewritable disc system/have to be of a rather 
large capacity to assure a sufficient quality of an image since the image information 



cannot easily be real-time compressed at a high efficiency, which depends upon the 
content thereof. For such a larger capacity of tht optical disc, there are available 
methods such as increased NA (numerical aperture) of the optical system for data 
write and/or read and decrease in thickntss of the disc substrate to assure a 
sufficient skew margin, etc. However, since the increase of capacity will lead to a 
higher recording density of the/ptical disc and the decrease of the disc will cause 
the disc to be adversely affected by dust, it is desirable to assure the larger capacity 
of the optical disc by improving the capability of error correction. The optical disc 
should desirably be Strong again a burst error among others. On the other hand, for 
a larger capacity^of the optical disc, the coding efficiency should not be much low. 
For these purposes, it has been proposed to enlarge the error-correcting code, 
namely, increase the size of ECC block. However, it is difficult to use the normally 
used P(/ product code) of GF (2 8 ) in a larger ECC block than used in the DVD 
t cc hifology, f or- r-cnmpK nn T 7 ,C r ' H™ > l r ™nfM n ' n B m r w.thnn 64 kB ofusertfe^ 
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An ECC block in which an LDC (long distance code; one-directional 
correcting code of a long distance (having many parities) is configured with a deep 
interleave is more suitably usable in these situations. 

LDC is advantageous in that the time required for correcting operation is 
shorter since a single pass of correction is only required basically and write and 
read can be done with a high efficiency since output simultaneous with a correcting 
operation is enabled by disposing the direction of user data in the same direction as 
error-correcting code. With the user data disposed in the same direction as the 
error-correcting code, an error which could not be corrected can be prevented from 
being dispersed into a plurality of logical sectors. Because of this fact, the user 
code should preferably be arranged in the same direction as the error-correcting 
code. For use of LDC, the error-correcting code direction is set orthogonal 
(interleaved) to the disc direction to enhance the resistance of the optical disc 
against burst error. In effect, the error-correcting code should be disposed in the 
same direction as the user data direction but in a different direction from the disc 
direction. 

FIG, 4 shows an example of the conventional data format to a large-capacity 
optical disc. In this data format, one logical sector contains a 2-kB user data, 
control information and EDC, and one block consists of 32 logical sectors and ID 
information. The block is formed from an information word consisting of the 32 
logical sectors of user data (equivalent to 64 kB), control information, EDC and ID 



information and which is coded for error correction (parity is added). The code 

used is LDC. 

The above can be expressed as follows: 

User data 2048 

EDC 4 

Control information 22 

ID infonnation 6 

Total 2070 x 32 

This content is disposed in the ECC block , and can be represented by RS 
(240, 208, 33) * 320. 

S*Q}y>jQr K ?tt ock of data e xjutvalenn g 32 physi c al s ec tors on tho optical disc. Q ntT~ 
phyoicol s ector on the opt i r aLdisc-c onDiot c of 10 f r^ines^eh-^f^^yt^data. 
5^ J>. Forn-ead-fronr dio optical di c c^ ti n FS signal is uoed for frame— 
^lyChronization, then ID mfopnation is used for sector synchronization. Thus, data 
position in one block iskWn. So, the ID information has to be disposed in a 
direction of data on'the optical disc. Also, it has to be disposed in the same 
position m each physical sector, and also in the same position in each of the 
physic^sectors. As shown in FIG. 5, the ID information is positioned at the head 

'e ac h phynVa 1 B|, ^ r j fr>r pvnmplp . — 

The user data should desirably be disposed in the same direction as on the 
optical disc. As seen from FIG. 4, however, the ID information interferes with this 




positioning so that it is difficult to dispose the logical sector in the direction of the 
error-correcting code. Also, a physical sector full of parity word because no ID 
information cannot be placed in that physical sector. Therefore, limitations have to 
be imposed to the data formatting so that information word and parity word can be 
positioned evenly in each of the physical sectors. 

As niuiiium d above, foi piuvidiimgJtirgo capacity, high Ua nofor rate op tical- 
disc format and optical disc drive^J>rnay be possible to provide the interleave 
length, enhance the error-ejecting capability by using an error-correcting code of 
a large code distance^DC) and raise the writing and reading speed by disposing 
error-correctin^code in the same direction as user data. In this case, however, 
since parities in ID information and user data interference with each other, it is not 

lo form cuch a data format: 
SUMMARY OF THE INVENTION 

Aecor4i ng l > , the piesenl invention ha c an object to overcome the above- 
mentioned drawbacks of the prior art by providing an optical disc whose the data 
format including a userdate, ID information and control information is improved so 
that a same direction can be selected for disposition of the user data and control 
mformation^swell as for error-correcting code with no care about parities in the 
error^rrecting codes for the ID information and user data, a method of write to 
Tjptiea- 1 disc and a metho d of rea d from^hfi optical dis fc^ 

The above object can be attained by providing an optical disc having a data 





format in which a user data and a control information in a logical sector are 
disposed in block, and an ID information in a physical sector is disposed in the 
other block, and they are coded for error correction. 

Further, the above object can be attained by providing an optical disc having 
a data format in which a user data, a control information in a logical sector and an 
ID information in a physical sector are disposed each in one block, and they are 
coded for error correction. 

Still further, the above object can be attained by providing an optical disc 
having a data format in which a user data is disposed in one block, and a control 
information in a logical sector and an ID information in a physical sector are 
disposed in the other block, and they are coded for error correction. 

^eaj gdiai^tf abuvi^bjcct can bo attained by providing an optical dis e- 
S having each of the^afaformats in which an error-correcting code whose code 
distance isJong (LDC) in one direction and the user data is arranged in the same 
dirgction ac tlio error correcting cod e . • 

Also the above object can be attained by providing a method of write to an 
optical disc in a data format in which a user data, a control information in a logical 
sector, and an ID information in a physical sector are disposed each in one block, 
and they are coded for error correction, or in which a user data is disposed in one 
block, and a control information in a logical sector and an ID information in a 
physical sector are disposed in the other block, and they are coded for error 

7 



correction, the method comprising, according to the present invention, the steps of: 
combining a control information from an application program with other 

control information (inherent control information including a drive ID, disc ID, 

etc.) or converting the information in an optical disc drive; and 

encrypting or scrambling the user data with the control information thus 

combined or converted. 

Further, the above object can be attained by providing a method of write to 
an optical disc in a data format in which a user data, a control information in a 
logical sector, and an ID information in a physical sector are disposed each in one 
block, and they are coded for error correction, or in which a user data is disposed in 
one block, and a control information in a logical sector and an ID information in a 
physical sector are disposed in the other block, and they are coded for error 
correction, the method comprising, according to the present invention, the steps of: 

combining a control information from an application program with other 
control information (inherent control information including a drive ID, disc ID, 
etc.) or converting the information in an optical disc drive; and 

writing to the optical disc the information thus combined or converted as a 
block of control information. 

Still further, the above object can be attained by providing a method of 
reading data from an optical disc having a data format in which a user data, a 
control information in a logical sector, and an ID information in a physical sector 
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are disposed each in one block, and they are coded for error correction, or in which 
a user data is disposed in one block, and a control information in a logical sector 
and an ID information in a physical sector are disposed in the other block, and they 
are coded for error correction, the method comprising, according to the present 

invention, the steps of: 

decrypting ore descrambling the intra-block control information 
corresponding to the control information in the data format in the block while 
sending in any other format the intra-block control information corresponding to 
the control information in the data format to the application program. 

These objects and other objects, features and advantages of the present 
intention will become more apparent from the following detailed description of the 
preferred embodiments of the present invention when taken in conjunction with the 
accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 schematically illustrates a data format for write/read to/from the 
conventional optical disc; 

FIG. 2 is shows a data format for write/read to/from DVD; 

FIG. 3 shows a data format in which ID information is positioned at the head 

of each physical sector; 

FIG. 4 shows a conventional data format applied to a large-capacity optical 

disc; 



FIG. 5 shows a conventional data format in which ID information is 
positioned at the head of each physical sector; 

FIG. 6 schematically illustrates a data format in which a user data is disposed 
in one block, and a control information and ID information are disposed in the 
other block; 

FIG. 7 schematically illustrates a data format in which a user data, a control 
information, and an ID information are positioned in separate blocks, respectively; 

FIG. 8 schematically illustrates a data format in which a user data and 
control information are disposed in one block, and an ID information is disposed in 
the other block; 

FIG. 9 shows an example of the data format in FIG. 6 applied to a large- 
capacity optical disc; 

FIG. 10 shows an ECC block 2 which ID information used for 
synchronization and addressing of physical sector forms separately from the user 
data and control information; 

FIG. 1 1 shows, by way of example, the configuration of a data format in 
which ID information is positioned at the head of each physical sector; 

FIG. 12 shows, by way of example, the configuration of a data format in 
which information word in an ECC block 1 are allocated to the former physical 
sectors while parity word is allocated to the latter physical sectors; 

FIG. 13 shows, by way of example, the configuration of a data format m 
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which information word in the ECC block 1 and parity word are allocated to one 
frame; 

FIG. 14 shows an example of the data fonnat in FIG. 7 applied to a large- 
capacity optical disc; 

FIG. 15 shows the configuration of the ECC block 2; 

FIG. 16 shows the configuration of an ECC block 3; 

FIG. 17 shows a physical data configuration on the optical disc; 

FIG. 18 shows, by way of example, the configuration of a data area on 
recordable type and rewritable type optical discs; 

FIG. 19 is a block diagram of a data processing block of a disc drive for a 

read-only optical disc; 

FIG. 20 is a block diagram of a data processing block for data output during 

error detection; and 

FIG. 21 is a block diagram of a data processing block of a disc drive for a 

recordable type and rewritable type optical discs. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

According to the present invention, an ID information, user data and a 

control information are disposed each in one block, and coded for error correction. 
As shown in FIG. 6, for example, the user data and control information are 

disposed in an ECC block 1, while the ID information is disposed in an ECC block 

2. The ECC blocks 1 and 2 are coded independently for error correction. Each of 
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the ECC blocks thus coded (parity is added) for error correction is disposed in one 
physical structure, data is modulated, a sync signal is added to the modulated data, 
and then the data is written to the optical disc. 

Generally, the user data has been pre-coded for an error correction (EDC is 
added to the user data) separately from the above-mentioned error-correcting 
coding as having previously been described with reference to FIG. 1 . 

In FIG. 6, the hatched portion of the ECC structure indicates a parity and 
that of the physical structure indicates FS (frame sync signal). The ID information, 
control information and the user data are disposed each in one block, and coded for 
error correction. 

As shown in FIG. 7, the user data is disposed in the ECC block 1, the control 
information is in the ECC block 2, and the ID information is in an ECC block 3. 
The ECC blocks 1 to 3 are coded independently for error correction. The ECC 
blocks thus coded for error correction (parity is added) are disposed in one physical 
structure, data is modulated, a sync signal is added to the modulated data, and then 
the data is written to the optical disc. 

Generally, the user data has been pre-coded for an error correction (EDC is 
added to the user data) separately from the above-mentioned error-correcting 
coding. The hatched portion of the ECC structure in FIG. 7 indicates a parity and 
that of the physical structure indicates FS (frame sync signal). 

The EDC is handled as a control information, not as a user data, in some 
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methods. In this case, the EDC is handled in the same manner as a control 
information and disposed in the ECC block 2 although the above-mentioned EDC is 
handled as a user data and disposed in the ECC block 1 as shown in FIG. 7. 

If the control information is not required in logical sectors but in blocks, or if 
the control information can easily disposed the same block even when it is required 
in logical sectors, ID and control information may be disposed in the same ECC 
block. In this case, the user data is disposed in the ECC block 1 while the ID and 
control information are disposed in the ECC block 2, as shown in FIG. 8. 

The ECC blocks 1 and 2 are coded independently for error correction. Each 
of the ECC blocks thus coded for error correction (parity is added) are disposed in 
one physical structure, data is modulated, a sync signal is added to the modulate 
data, and the data is written to the optical disc. 

In FIG. 8, the hatched portion of the ECC structure indicates a parity and 
that of the physical structure indicates FS (frame sync signal). 

Since generally the user data has been pre-coded for an error correction 
(EDC is added to the user data) separately from the above-mentioned error- 
correcting coding, there are two possible cases: EDC is included in the user data in 
the logical structure, namely, in the ECC block 1 in the ECC structure, and EDC is 
included in the control information in the logical structure, namely, in the ECC 
block 2 in the ECC structure, as shown in FIG. 8. 

With the blocks being independent of each other depending upon the content 
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of the information as in the above, they can be composed with no care about a 
possible mutual influence of them. 

For example, the same direction of the user data and control information as 
that of the error-correcting code can be selected with no care about the ID 
information. Also, the control information can be handled differently by making it 
independent of the user data. For example, direct access to the control information 
from the user can be avoided. 

Next, the data fonnat in FIG. 7 will be described below concerning its 
configuration with reference to FIGS. 9 to 13. 

As shown, one logical sector includes 2-kB (2048) user data, 1 8-byte control 
information and 4-byte EDC. The ECC block 1 consists of 32 logical sectors, the 
information word containing the logical sectors of user data (equivalent to 64 kB), 
control information and EDC being coded for error correction (parity is added). A 
code used for the ECC block 1 is RS (239, 207, 33). The codes count 320 in 
number as shown in FIG. 9. 

The above can be expressed as follows: 
User data 2048 
EDC 4 
Control information 18 
Total 2070 x 32 

This is disposed in the ECC block 1, and can be represented with RS (239, 
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207, 33 ) x 320. 

The data in the ECC block 1 are equivalent to 32 physical sectors on the 
optical disc. The ID information used for synchronizing and addressing these 
physical sectors is disposed in the ECC block 2 as shown in FIG. 10 separately 
from the user data and control information. The ECC block 2 consists of 32 
physical sectors of 6-byte ID information, the information word being coded for 
error correction (parity is added). The code used for the ECC block 2 is RS (10, 6, 
5), for example, and the codes count 32 in number. 

The data content of the ID information is 6 x 32. This is disposed in the 
ECC block 2 and can be represented with RS (10, 6, 5) x 32 

One physical sector on the optical disc consists of 10 frames each of 240- 
byte data. 

For read from the optical disc, an FS signal is used for frame 
synchronization, then ID information is used for sector synchronization. Thus, data 
position in one block is known. So, the ID information has to be disposed in a 
direction of data on the optical disc. Also, it has to be disposed in the same 
position in each physical sector, and also in the same position in each of the 
physical sectors. Even in the configuration shown in FIG. 1 1 for example, the ID 
information is positioned at the head of each physical sector. However, since the 
ECC blocks 1 and 2 are independent of each other, the logical sector can be 
composed with no care about of the ID information. 
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The error-correcting code and data in the logical sector can be disposed in 
the same direction (as the user data, control information). 

It should be noted that the operations such as scrambling will be described 

herein. 

As shown in FIG. 1 1, the information word and parity word of the ECC 
block 1 are allocated to each physical sector. Since the data in the ECC block 1 
may be disposed in the total of the 32 logical sectors, however, the information 
word of the ECC block 1 may be allocated to the former physical sectors while the 
parity word may be allocated to the latter physical sectors as shown in FIG. 12. 

Also, if the rule of interleaving is met, the data may be disposed in the ECC 
block 1 to be oblique to the data direction on the optical disc. In the physical 
structure, the information word and parity word of the ECC block 1 will be 
allocated in the frame as shown in FIG. 13. The data from the ECC block 2 may be 
of 1 byte at the head of each frame. There is no problem since one code 
(equivalent to one physical sector of ID information) in the ECC block 2 containing 
the ID information is complete with one physical sector and the ID information is 
disposed in a fixed position within the physical sector. 

As having been described in the above, no care is required about the 
disposition of the information word and parity word in an area corresponding to the 
ECC block 1. 

Next, the data format in FIG. 8 will be described below concerning its 
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configuration with reference to FIGS. 14 to 16. 

As shown, one logical sector includes 4-kB (4096) user data, 24-byte control 
information and 4-byte EDC. The ECC block 1 consists of 32 logical sectors of 
user data including EDC, and the ECC block 2 consists of 16 logical sectors of 
control information. The information word in each block is coded for error 
correction (parity is added). A code used for the ECC block 1 is RS (237, 205, 33). 
The codes count 320 in number as shown in FIG. 14. 

The above can be expressed as follows: 

User data 4096 

EDC 4 

Total 4100 x 16 

This is disposed in the ECC block 1, and can be represented with RS (237, 
205, 33 ) x 320. 

A code used in the ECC block 2 is RS (80, 48, 33), and the codes count 8 in 
number as shown in FIG. 15. 

The above can be expressed as follows: 
24 x 16 

This is disposed in the ECC block 1, and can be represented with RS (80, 48, 
33) x 8. 

The data in the ECC blocks 1 and 2 are equivalent to 32 physical sectors on 
the optical disc. The ID information used for synchronizing and addressing these 
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physical sectors is disposed in the ECC block 3 separately from the user data and 
control information. The ECC block 3 consists of 32 physical sectors of ID 
information, and the information word is coded for error correction (parity is 
added). A code used for the ECC block 3 is RS (10, 6, 5), for example, and the 
codes count 32 in number as shown in FIG. 16. 

The ID information has a content of 6 x 32 , and disposed in the ECC block 
2. This can also be represented with RS (10, 6, 5) * 32 

One physical sector on the optical disc consists of 10 frames each of 240- 
byte data as shown in FIG. 17. 

For read from the optical disc, an FS signal is used for frame 
synchronization, then ID information is used for sector synchronization. Thus, data 
position in one block is known. So, the ID information has to be disposed in a 
direction of data on the optical disc. Also, it has to be disposed in the same 
position in each physical sector, and also in the same position in each of the 
physical sectors. However, since the ECC blocks 1 and 2 are independent of the 
ECC block 3, the logical sector can be composed with no care about of the ID 
information. 

The error-correcting code and data in the logical sector can be disposed in 
the same direction (as the user data, control infonnation). 

The ECC blocks 1 and 2 are easy to handle independently. For example, the 
ECC block 2 can be made inaccessible from the user by making the ECC block 1 
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inaccessible directly from the user, 

It should also be noted that the operations such as scrambling will not be 

described herebelow. 

The ID information having been described in the above concerns an address 

information destined for locating a physical sector. If an address information for a 

logical sector is necessary, it may be included in a separate control information. 
To change a user data by a control information, for example, to encrypt or 

scramble a user data by a control information, an error-correcting code for an ECC 

block also including a control information should have a higher capability than a 

error-correcting code for an ECC block including a user data. 

Also, if EDC is included in a control information and it is judged in the EDC 

whether a final user data is erroneous or not, an error-correcting code for an ECC 
block including the EDC should have a higher capability than an error-correcting 
code for an ECC block including a user data. For such a higher capability of error 
correction, interleave length is increased until it goes over one block and the code is 
shortened with the code distance kept unchanged as for an ECC block of a user 
data. In case EDC exists, not as a control information, in a block also including a 
user data, the error-correcting code for an ECC block including a control 
information may not have a higher capability than that for an ECC block including 
a user data. 

Since ID information can be checked for continuity for synchronization and 
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access, an error-correcting code for an ECC bloc, including the ID information 
may not have high capabihty. Generally, - ID —.on should rather desirably 
be readable and detectable (correctable) for error a. high speed. For the 
synchronization, ID information should desirably be readable and 

correcting code for ID information should be completed m a sector in the direction 
of the optical disc. 

In case the diction of an error-correcting code (code direction) suitable for 
control information is different from a code direction suitable for ID information as 
mentioned above and the control and ID information are to be disposed m the same 
ECC b,oc k as shown in FIG. 8, a code suitable for the ID information, for example, 
is generated (IDE is added to ID) and thereafter the code is coded along with the 
control information in a code direction suitable for the control information to 
compose the ECC block 2. 

A read-only optical disc has a repetition of data area (frame group) formed 
according to the aforementioned data forma,. A user data part provides a desired 
data Write is made by embossed pits. 

To write a desired data in a desired position or to read a desired data from a 
^edposttioninarecordablewe and rewritab.e type optical discs, addresses 
effected using pre-address part pre-formed on the optical disc. 

For example, an optical disc is divided into physical sectors in each of which 
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an address is pre-recorded. Addressing is made using the pre-recorded address to 
write or read data from each physical sector. For this purpose, a data part to write 
or read consists of APC area, VFO, SS, data area (frame group) and PO as shown 
in FIG. 18. 

The data area is divided into physical sectors. The APC (automatic power 
control) area is to control the read laser power. The VFO area is to use PLL 
(phase-locked loop) for extraction of a clock for reading. The SS (sector sync) area 
provides a sync signal for a physical sector. The PO (postamble) area is a 
supplement data following a data. Since writing operation (data) and reading 
operation (data) are parted by each pre-recorded address, APC, VFO and SS are 
required for each physical sector. 

In effect, each of recordable type and rewritable type optical discs has a pre- 
recorded address area, data area and a gap between the areas. 

By using a same data format in the data areas of a read-only optical disc and 
recordable and rewritable type optical discs, respectively, the optical disc drives for 
these types of optical discs can use a same circuit related to the data format, so that 
the same optical disc drive can be used with all such types of optical discs. 

FIG. 19 shows a data processing block of a read-only optical disc drive. The 
data processing block will be described concerning an optical disc having a data 
format as shown in FIG. 6. 

A synchronization/demodulation circuit 1 1 synchronizes frames, 
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demodulates data, and synchronizes sectors. For the sector synchronization, ID 
information is detected or corrected for any error. Namely, the ECC block 2 is 
decoded. The synchronized and demodulated data is supplied to a memory 13 via 
an arbiter 12. When data for one block has been put into the memory 13, a data 
processor 14 corrects a user data for any error. Namely, the ECC block 1 is 
decoded, descrambled, and then detected by EDC. 

If the error-correcting code and EDC have a same direction, data corrected 
for error in the data processor 14, descrambled data, and data detected for error by 
EDC can collectively be put in series into the memory 13 without write or read at 
each time. 

If the control information is disposed in the ECC block as shown in the 
example in FIG. 7, the control information can be corrected for error before a user 
data is so that the user data can collectively be processed in series as in the above, 
since a necessary control information and EDC (code) for error correction of the 
user data is readily usable owing to the completed correction of the control 
information. A user data subjected to necessary processes such as error correction, 
descrambling and error detection/correction by EDC is written into the memory 13. 
When it is found as a result of the error detection by EDC that the user data is not 
erroneous, the data is sent to an I/F circuit 15 from the memory 13. 

If data may be outputted in the course of a error detection by EDC, it may 
first be delivered directly without write into the memory 13 as shown in FIG. 20. 
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In the recordable type and rewritable type optical disc drive, a data part 
including data area (frame group) is controlled based on information from a pre- 
recorded address as shown in FIG. 2 1 . 

Data reading is effected through the blocks configured as in FIG. 19 except 
that synchronization can be attained with a timing signal from a pre-address 
reading/timing generation circuit 20 and sync signals such as SS and FS. Data write 
is effected by a modulation/sync pattern addition circuit 21 in each data area with a 
timing signal from the pre-address readmg/timing generation circuit 20. 

The modulation/sync pattern addition circuit 21 effect encoding, modulation, 
addition of sync signal, and addition of APC, VFO and PO patterns in an opposite 
order to that for data read. 

As having been described in the foregoing, when formed independently of 
each other depending upon the content of information in them, the ECC blocks will 
not influence each other, For example, a user data and control information can be 
disposed in the same direction as an error-correcting code with no care about the 
parity in each of ID information and user data. 

Also, control information can be made independently of user data for 
handling them in different manners, respectively. For example, direct access to 
them from the user can thus be avoid. 

Further, particular numerical values can easily be selected for composition of 

a data format. 
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